588 B L M 5 70 4 (1984) #6 %

(I BIDHGHITRTTGITI

FLUTTLTHHGTTHTTRITGTITTN

17Cr-7Ni & R B FFME I X OHAITEE
B XiF+ C, N, NikkUFHEFELDFE

X

SRRzt RE MR - ER BET-EN T

Influence of C, N and Ni Contents and Temper Rolling on Intergranular
Corrosion and Mechanical Properties of 17Cr-7Ni Steel

Hiroshi HIRAMATSU, Michio NAKATA, Hidehiko SUMITOMO, and Hirofumi YOSHIMURA

Synopsis:

A study has been made of the influence of C, N and Ni contents and temper rolling on intergranular
corrosion and mechanical properties of a 17Cr-7Ni steel, in order to develop a high strength stainless
steel with high corrosion resistance. The results obtained are as follows:

(1) Intergranular corrosion sensitivity increases with increasing C content or temper rolling reduc-
tion. (2) 0.29, proof stress of annealed materials increases with increasing (C+2N) content. Tensile
stress decreases with increasing stability of austenite phase, and increases with increasing G or N con-
tent in the case of the same austenite stability. FElongation increases with increasing austenite stability.
(3) The influence of C, N and Ni contents on the tensile properties of 259, temper rolled materials is
similar to that on annealed materials and 0.29, proof stress increases with (2C+N) content. (4) The
strengths of austenite and martensite phase increase with increasing C or N content. The effect of G
content is smaller in austenite phase and is larger in martensite phase compared with the effect of N
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content.

increasing C and N contents and decreasing Ni content.

(5) Tensile stress and elongation of steel with 0.29, proof stress of 780 MPa increase with

The optimum composition of 0.02C-17Cr-

6.7Ni-0.12N has been determined by the consideration of corrosion resistance and high strength.
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Table 1. Chemical compositions.
(%)
C Si Mn Ni Cr N

A-1 0.0091 0.50 ,20 | 7,22 |17.28 | 0,103
A-2 |0.020) 0.50 | 1.21 | 7.11 |17.27 | 0.102
A-3 0.029| 0.50 .21 4 7,12 |17.21 10,098
A-4 0.050} 0.50 251 7,31 [17.20 ] 0,084
A-5 0.110} 0.74 .09 1 7,28 |17.2] }0.030

B-1 0,024 | 0.50
B-2 |0.024 | 0.50

.19 1 7,01 |17.20 J0.075
.18 1 7.30 |17.18 10,072

1
1
1
1
i
1
l
l
1
(-2 10.023] 0,51 [ 1.17 § 7.21
1
1
1
1
1
)
1
0

B-3 0.024 | 0.49 JA7 | 7.47 117,15 10.07
c-1 0.024 | 0,52 17 1 7.01 }17.22 10.089
17,18 10,091

C-3 0.021 | 0,51 .16 1 7.47 117,10 10.097
D-1 0,023 | 0.51 ,22 | 7.04 117.29 10,113
D-2 0.023 | 0.50 19 17,26 117.21 {0,114
D-3 0.025 | 0.50 21§ 7.44 117,02 10,112
£-1 0.024 | 0.50 19 1 6,71 }17.27 |0.127
E-2 0.025 | 0.50 .19 | 6,95 §17.25 |0.127
E-3 0.028 | 0.50 .20 | 7.19 J17.24 J0.125
SUS 304 | 0,070 | 0.4] .87 | 8.83 |18.05|0,031

No. Base No. Base

O | C-2 |7.2Ni-0.09N| © BUS304(8.8Ni-0. 03N
A |E-116.7Ni-0,13Nf v | A-5 |7.3Ni-0,03N
D |A-4 |7.3Ni-0,08N

(a) Annealed

(b) 10% temper rolled

Sensitizing time at 923K (ks)

Fig. 1. Influence of C, N contents and rolling redu-
ction on intergranular corrosion resistance.
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(a) 0.023G-1.2Mn-7.2N i -17.3C r -0.091N

(b) 0.050C-1.2Mn-7.2N i -17.3C r -0.084N
(c) 0.070C-0.9Mn-8.8Ni-18.1C r -0.031N
(d) 0.110C-1.2Mn-7.3N i -17.3C r -0.030N

Photo. 1. Microstructures after 109, oxalic acid etch tests. (Sensitized for 0.3ks at 923K)
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Fig. 2. Influence of G, N and Ni contents on tensile
properties of annealed materials.
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Fig. 3. Influence of C and N contents on 0.29;
proof stress of annealed materials.

No. | Chemical composition rance
ook o | C {0.025C-0.09N, Ni:7.01-7.477%
A | E 10.025C-0.13N, Ni: 6.71-7.19%
S 0O ) A }7.2Ni-0.10N, C: 0.009-0.029%
£
- 850
w
2
b
w
QO
ESOO_ o
o
k5 \G 0.025C-0, 13N
el AN 0.029C-0. 10N
0.009C-0. 10N 0.025C-0.09N
1 I3 L 1 1
-4.0 -3.5 -3.0 -2.5 -2.0
ANL (3)
Fig. 4. Influence of 4Ni on tensile stress of an-
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Fig. 5. Influence of 4Ni on elongation of annealed
materials. (4 Ni=35(C+N) +Mn/2+ Ni- (20-Cr)2/12
-15)
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Fig. 6. Influence of C, N and Ni contents on stress-
strain curve of annealed materials.
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Fig. 7. Influence of temper rolling reduction on
tensile properties of temper rolled materials.
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Fig. 8. Influence of C, N and Ni contents on

tensile properties of 259, temper rolled materials.
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Fig. 9. Influence of C and N contents on 0.29%, proof
stress of 259, temper rolled materials.
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Fig. 12. Influence of C content and strain on
strength of martensite.
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Fig. 13. Influence of N content and strain on
strength of martensite.
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